Fuel cells produce electricity without involving combustion processes. They generate no noise, vibration or air pollution and are therefore suitable for use in many vibration-free power-generating applications. In this study, a mini alkaline fuel cell signal detector system has been designed, constructed and tested. The initial results have shown the applicability of such system for used as an indicator of signal disturbance from cellular phones. A small disturbance even at 4 mV cm −1 , corresponding to an amplitude of 12-18 mG in terms of electromagnetic field, can be well detected by such a device. Subsequently, a thermodynamics model has been developed to provide a parametric study by simulation to show the likely performance of the fuel cell alone in other environments. As such the model can provide many useful generic design data for alkaline fuel cells. Two general conclusions can be drawn from the present theoretical study: (i) fuel cell performance increases with temperature, pressure and correction factor, C f ; (ii) the temperature factor (E/T) increases with increasing temperature and with increasing pressure factor.
Introduction
A fuel cell is an electrochemical device that produces electricity via inverse electrolysis. A chemical reaction and electrical charge transfer occurs within the fuel cell. This is very similar to the way a battery produces electricity. Unlike a battery, a fuel cell produces electricity as long as there is a continuous supply of fuel. No combustion however, nor noise generation takes place in the fuel cell.
The aforesaid advantages have encouraged the application of fuel cells in the signal sensing applications. With the growing interest in fuel cells, the alkaline fuel cell (AFC) is said to be one of the most promising candidates [4] . The long lifetime and the possibility to use non-noble catalysts [4] [5] [6] give it advantages over other types of fuel cell system. It is considered that the kinetics of oxygen reduction is superior in an alkaline solution than in acid, which allows the use of less expensive catalysts to obtain an equivalent reaction rate [3, 7] . Also, compared with other fuel cells, the reaction in the AFC occurs at a relatively low temperature.
The number of anecdotal reports of symptoms experienced by hand-phone users due to electromagnetic effects and the low-level radio frequency fields around the world is increasing [8] [9] [10] . These symptoms include headaches, dizziness, warmth or tingling around the ear and face, and difficulties in concentrating, see Chia et al. [8] . It is believed
